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ABSTRACT 


Two new records of spionid polychaetes, Malacoceros reductus Blake & Kudenov, 1978 and Pseudopolydora cf. 
kempi (Southern, 1921), collected from Korean waters are reported here with detailed descriptions and illustrations. 
Malacoceros reductus, only reported in New South Wales, Australia, is distinguishable from its relatives by a 
prostomium with lateral horns, reduction of chaetiger 1, and the presence of the tridentate hooded hooks. 
Pseudopolydora cf. kempi, which has been known to have a wide geographical distribution, is characterized by a 
prostomium incised anteriorly, the presence of the occipital antenna, and two rows of black spots on the dorsal side. In 
this paper, photographs of scanning electron microscopy for characteristic features of each species are presented. 
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INTRODUCTION 


The family Spionidae Grube, 1850 is one of the largest taxa 
of polychaetous annelids commonly found in various environ- 
ments from intertidal to deep sea (Blake and Kudenov, 1978; 
Meißner and Gotting, 2015; Radashevsky, 2015; Abe et al., 
2016). The members of the family have generally elongate 
body with a pair of palps on the anterior end and dorsal 
branchiae separated or fused to the postchaetal lamellae in 
various degrees (Fauchald, 1977; Blake, 1996). Currently, this 
family comprises more than 40 genera (Meißner et al., 2014). 

The genus Malacoceros Quatrefages, 1843 is a small group 
containing 16 recognized species up to date (Delgado-Blas 
and Diaz-Diaz, 2013; Meißner and Gotting, 2015; Read and 
Fauchald, 2019). The members of this genus clearly differ 
from other spionids by a prostomium with front-lateral or 
lateral horns and the branchiae present from chaetiger 1 to 
the end of the body (Blake and Kudenov, 1978; Blake, 1996; 
Delgado-Blas and Diaz-Diaz, 2010, 2013). In East Asia, one 
Malacoceros species, Malacoceros indicus (Fauvel, 1928), 
have been previously reported from Japan, China, and the 
Philippines (Imajima, 1991; Liu, 2008; Meißner and Gotting, 


2015), but none from Korea. 

The genus Pseudopolydora Czerniavsky, 1881 is a group 
comprising about 20 species, predominantly found from in- 
tertidal to subtidal zone in various habitats and mainly report- 
ed from the western Pacific (Radashevsky and Migotto, 2009; 
Walker, 2011; Abe et al., 2016). This genus is defined by 
the absence of the notochaetae on chaetiger 1, the branchiae 
present on the posterior to chaetiger 5, and having two types 
of modified spines in the notopodium on chaetiger 5 (Blake 
and Kudenov, 1978; Blake, 1996; Radashevsky and Hsieh, 
2000; Delgado-Blas, 2008; Radashevsky and Migotto, 2009; 
Walker, 2011). Only two species, Pseudopolydora antenna- 
ta (Claparede, 1869) and Pseudopolydora paucibranchiata 
(Okuda, 1937), have been previously reported in Korean wa- 
ters (Paik, 1982, 1989). 

In this paper, we newly report two spionid species, Malaco- 
ceros reductus Blake & Kudenov, 1978 and Pseudopolydora 
cf. kempi (Southern, 1921), from Korean waters with detailed 
descriptions and illustrations. The genus Malacoceros is first 
recorded in Korean fauna by the report of M. reductus in the 
present study. 
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MATERIALS AND METHODS 


Samples were collected from muddy sand habitats of intertidal 
or subtidal zone in Korean waters. Specimens were extracted 
using sieves with pore size of 500 um. After extraction, they 
were initially fixed with 5% formaldehyde-seawater solution 
and then transferred to 85% ethanol. Characteristics of these 
specimens were observed with appendages dissected in a pe- 
tri dish using dissection forceps, surgical knives, and needles 
under stereomicroscope (SMZ1500; Olympus, Tokyo, Japan). 
Dissected specimens were mounted onto temporary slides us- 
ing glycerol or permanent slides using polyvinyl lactophenol 
solution. Methyl green staining was strongly recommended 
for observation of most characters by means of light micros- 
copy. Specimens had to be transferred into water first and 
then dipped into a methyl green solution. The staining faded 
completely when specimens were returned to alcohol. Stain- 
ing with Shirlastain A was also helpful for the observation 
under the light microscope and could be applied in either eth- 
anol or water. Drawings were made with a stereomicroscope 
and light microscope (LABOPHOT-2; Nikon, Tokyo, Japan) 
with aids of drawing tubes. Specimens for scanning electron 
microscopy (SEM) were dehydrated with a t-BuOH freeze 
dryer (VFD-21S; Vacuum Device, Ibaraki, Japan). They were 
mounted on stubs and coated with gold-palladium. Obser- 
vations were conducted using a scanning electron microscope 
(SU3500; Hitachi, Tokyo, Japan). The materials examined in 
this study are deposited at Chosun University and the Nation- 
al Institute of Biological Resources (NIBR) in Korea. 


SYSTEMATIC ACCOUNTS 


Order Spinoida Grube, 1850 
Family Spionidae Grube, 1850 
1* Genus Malacoceros Quatrefages, 1843 


Malacoceros reductus Blake & Kudenov, 1978 (Figs. 1, 2) 
Malacoceros reductus Blake and Kudenov, 1978: 197, fig. 13. 


Material examined. Korea: 50 specimens, Yeosu-si: Samsan- 
myeon, Deokchon-ri, 34° 1'11"N, 127°18'16"E, 27 May 2017; 
10 specimens, Jeollanam-do: Wando-gun, Cheongsan-my- 
eon, Ji-ri, 34°11'40"N, 126°51'40"E, 22 Aug 2017, cat on NI- 
BRIV0000834647. All examined specimens were incomplete 
and collected from muddy sand of subtidal zones. 
Description. All specimens incomplete, up to 20.0 mm long 
and 2.0 mm wide. Colour of alcohol fixed specimens whit- 
ish-brown without any pigmentation. 


Prostomium bell-shaped with distinct lateral horns, with 
medial weak incision anteriorly; prostomium posteriorly ext- 
ended into low indistinct caruncle at end of chaetiger 1. Two 
pairs of black eyes arranged trapezoidally, anterior pair cres- 
cent-shaped, and posterior pair rounded. Occipital antenna 
absent. Peristomium moderately developed, forming low 
lateral wings partially encompassing prostomium posteriorly. 
Nuchal organs not unambiguously discernable. Dorsal crests 
absent, but transverse ciliary bands across dorsum present in 
well-preserved specimens (Fig. 1A). 

Chaetiger 1 reduced, with small elongate notopodial lam- 
ellae and smaller rounded neuropodial lamellae. Dorsal bran- 
chiae present from chaetiger | to end of fragment, elongate, 
almost fused, distally free from notopodial postchaetal lamel- 
lae on anterior chaetigers, and basally fused on posterior 
chaetigers; first branchiae distinctly shorter than succeeding 
branchiae; longest branchiae on chaetigers 4-10, branchiae 
decreasing in length after about chaetiger 10 to end of frag- 
ment. Interparapodial lateral pouches absent (Figs. 1A-D, 
2A). 

Parapodia on chaetiger 1 small, and positioned more dor- 
sally than on following chaetigers. Notopodial postchaetal 
lamellae elongate, becoming subtriangluar and shorter on 
posterior chaetigers; neuropodial postchaetal lamellae round- 
ed on anterior chaetigers, then becoming more flattened on 
posterior chaetigers (Fig. 1A-D). 

Chaetae in anterior and middle chaetigers capillaries with 
fine granulations or without granulations, arranged in 2 rows. 
Hooks in neuropodia from chaetiger 30, up to 7 in series, 
tidentate with two small blunt teeth above ball-shape main 
fang. Ventral sabre chaetae from chaetiger 30, up to 3 in infe- 
rior position (Figs. LE-G, 2B). 

Pygidium not observed in fragmented specimens from Ko- 
rean waters. 
Methyl green staining pattern: Inconspicuous. Anterior part 
of prostomium, peristomium intensively stained; margins of 
postchaetal lamellae and branchiae of anterior and middle 
chaetigers intensively stained. 
Remarks. Korean materials of the present study are well 
agreed with the original description of the species based on 
the following diagnostic characteristics: (1) a prostomium 
with lateral horns (not latero-frontal horns), (2) the presence 
of the caruncle, (3) a peristomium forming lateral wings, (4) 
the reduction of chaetiger | prominent, (5) the branchiae al- 
most fused to the notopodial lamellae on the anterior chae- 
tigers and basally fused on the posterior chaetigers, and (6) 
hooded hooks bluntly tridentate (Blake and Kudenov, 1978; 
Delgado-Blas and Diaz-Diaz, 2013). 

However, the Korean materials of M. reductus have a mi- 
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Fig. 1. Malacoceros reductus Blake & Kudenov, 1978. A, Anterior end with six chaetigers, dorsal view; B, Anterior view of chaetiger 1; 
C, Anterior view of chaetiger 2; D, Anterior view of chaetiger 38; E, Capillary chaeta; F, Ventral sabre chaeta; G, Neuropodial hood- 
ed hook. Scale bars: A=0.5 mm, B-D=0.3 mm, E, F=0.1 mm, G=0.03 mm. 


nor difference from the original description of Australian 
materials in the first appearances of hooded hooks and ventral 
sabre chaetae: both hooded hooks and ventral sabre chaetae 
are present from chaetiger 30 in the Korean materials while 
from chaetiger 20 in the original description (Blake and 
Kudenov, 1978; Delgado-Blas and Diaz-Diaz, 2013). The 
first appearances of the hooded hooks and the ventral sabre 
chaetae in Malacoceros worms are usually known to be var- 
ied according to the specimen sizes (Delgado-Blas and Diaz- 
Diaz, 2013; Meißner and Gotting, 2015). So, this difference 
is regarded as a variation, while the only anterior fragments 
of individuals were collected from the present study. 
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Malacoceros reductus is distinguished from the previous- 
ly reported Malacoceros species in East Asia, M. indicus, in 
having a prostomium with lateral horns instead of latero-fron- 
tal, the reduction of chaetiger 1 instead of being developed 
moderately, and the branchiae almost fused to the notopodial 
lamellae on the anterior chaetigers instead of being fused ba- 
sally (Blake and Kudenov, 1978; Imajima, 1991; Williams, 
2007; Delgado-Blas and Diaz-Diaz, 2013; Meißner and Göt- 
ting, 2015). 

Habitat. In this study, the materials were collected from the 
subtidal region (47 m depth). 
Distribution. Australia (type locality), Korea. 
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Fig. 2. Scanning electron microscopy photographs of Malacoceros reductus Blake & Kudenov, 1978. A, Middle chaetigers, dorsal 
view; B, Capillaries and neuropodial hooded hooks. Scale bars: A=0.4 mm, B=0.05 mm. 


Genus Pseudopolydora Czerniavsky, 1881 


'* Pseudopolydora cf. kempi (Southern, 1921) (Figs. 3, 4) 
Polydora (Carazzia) kempi Southern, 1921: 636, fig. 20. 
Pseudopolydora kempi: Blake and Woodwick, 1975: 118; 

Blake and Kudenov, 1978: 268; Light, 1978: 157, fig. 158; 

Zhou et al., 2010: 8; Hiebert et al., 2015: 218. 
Pseudopolydora cf. kempi japonica: Radashevsky and Hsieh, 

2000: 221, fig. 3. 

Pseudopolydora cf. kempi: Sato-Okoshi, 2000: 448 in part; 

Abe et al., 2016: 658, fig. 2. 


Material examined. Korea: 10 spcimens, Jeju-do: Jeju-si, 
Yongdam 2-dong, 33°31'10"N, 126°29'24"E, 28 Apr 2011; 25 
specimens, Jeollabuk-do: Buan-gun, Jinseo-myeon, Jinseo-ri, 
35°58'62"N, 126°60'43"E, 14 Aug 2014; 8 specimens, Jeolla- 
nam-do: Jindo-gun, Imhoe-myeon, Namdong-ri, 34°21'37"N, 
126°9'25"E, 30 Mar 2018; 5 specimens, Jeollabuk-do: Buan- 
gun, Byeonsan-myeon, Gyeokpo-ri, 35°38'05"N, 126°28'03” 
E, 14 May 2018; 1 specimen, Jeollanam-do: Jindo-gun, Jo- 
do-myeon, Chang-yu-ri, 34°18'20"N, 126°1'50"E, 25 Oct 
2018, cat on NIBRIV0000825770. 

Description. Body flattened anteriorly and cylindrical pos- 
teriorly, up to 20.0 mm long and 2.0 mm wide in complete 
specimens. Dorsal black spots paired, present on chaetigers 
3-12. Lateral transverse black bands present on chaetigers 
2-12. Pigmentations faded after fixation in some individuals. 
Body light tan in alcohol. (Figs. 3A, B, 4A). 

Prostomium bifid anteriorly, extending posteriorly to mid- 
dle of chaetiger 3 as a low caruncle; nuchal organs ciliary 
bands on sides of caruncle. Occipital antenna present on 
caruncle; black spot on caruncle behind occipital antenna. 


Four black eyes arranged trapezoidally. Palps as long as 20 
segments, with longitudinal groove lined with fine cilia (Figs. 
3A, B, 4A). 

Chaetiger 1 with short notopodial postchaetal lamellae and 
well developed neuropodia; winged capillary neurochaetae 
present and notochaetae absent. Notochaetae arranged in 3 
rows on chaetigers 3-10 (except chaetiger 5); anterior row 
with short and broadly winged chaetae; median row with 
slender and narrowly limbate chaetae; and posterior row with 
markedly elongate, slender, and slightly limbate chaetae (Figs. 
3A-F, 4B, C). 

Chaetiger 5 same in size as chaetigers 4 and 6, with 5 dor- 
sal superior winged capillaries, 2 kinds of notopodial mod- 
ified spines arranged in a double J-shaped series, and about 
20 ventral winged capillaries; spines in anterior row (outer) 
pennoned with curved, pointed tips, and about 22 in series; 
spines in posterior row (inner) simple, falcate, and about 15 in 
series (Figs. 3A, B, 3G, H, 4C). 

Hooks in neuropodia from chaetiger 8 to posterior end, not 
accompanied by capillaries; hooks bidentate, upper part of 
shaft with constriction, lower part of shaft bent at right angle 
(Figs. 31, 4D). 

Branchiae present on chaetigers 7-24, free from notopo- 
dial postchaetal lamellae. Transverse ciliary bands extending 
across dorsum between branchiae (Figs. 3A, B, 4A). 

Pygidium large flaring disc in shape, with dorsal gap and 
without dorsolateral process (Fig. 3C). 

Methyl green staining pattern: Anterior part of prostomium 
and peristomium intensively stained. Margins of branchiae 
and postchaetal lamellae also stain intensively. Scattered dots 
of chaetigers 5-13 most intensively stained ventrally. Some 
transverse ciliary bands between branchiae stained. Pygidium 
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Fig. 3. Pseudopolydora cf. kempi (Southern, 1921). A, Anterior end with eight chaetigers, dorsal view; B, Anterior end with eight 
chaetigers, lateral view; C, Posterior end; D, Anterior row with short and broadly winged chaetae; E, Median row with slender and 
narrowly limbate chaetae; F, Posterior row with markedly elongate slender slightly limbate chaetae; G, Inner falcate spine of chaeti- 
ger 5; H, Outer pennoned spine of chaetiger 5; I, Hooded hook. Scale bars: A=1.0 mm, B=0.5mm, C=2.0 mm, D-F=0.05 mm, G, 


H=0.6 mm, I=0.03 mm. 


completely deep blue after staining. 

Remarks. Pseudopolydora kempi was originally recorded from 
brackish waters in India and consequently reported from 
many countries including Japan, Mozambique, USA, Austra- 
lia, Canada, Taiwan, and China (Southern, 1921; Day, 1967; 
Banse, 1972; Blake and Woodwick, 1975; Blake and Kude- 
nov, 1978; Light, 1978; Radashevsky and Hsieh, 2000; Sa- 
to-Okoshi, 2000 in part; Zhou et al., 2010; Abe et al., 2016). 
The original description of Pseudopolydora kempi was very 
brief and based on the incomplete specimens only. There is no 
type material existing in this species (Radashevsky and Hsieh, 
2000). Owing to these, some debates including the state of re- 
gional populations have been existed in this species, especial- 
ly in East Asia. Radashevsky and Hsieh (2000) described the 
Taiwanese population of the species as Pseudopolydora cf. 
kempi japonica with remarks on inadequacy of the original 
description, while Sato-Okoshi (2000) regarded the Japanese 
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population as P. cf. kempi because of having variation of the 
caruncle length. Recently, Abe et al. (2016) mentioned that 
the pigmentation pattern on body is a diagnostic morpholog- 
ical character in the taxonomy of Pseudopolydora species, 
with providing a description of P. cf. kempi based on the Jap- 
anese materials. 

The specimens examined in the present study are well 
agreed with most of the previous descriptions of the species, 
especially with the description based on the Japanese materi- 
als by Abe et al. (2016), in the following diagnostic character- 
istics: (1) a prostomium bilobed anteriorly, (2) the presence of 
the occipital antenna, (3) the caruncle extending to the middle 
of chaetiger 3, (4) segment 5 less modified, similar to chae- 
tigers 4 and 6 in size and shape, and (5) the presence of two 
rows of black spots on the dorsal side (Blake and Kudenov, 
1978; Light, 1978; Radashevsky and Hsieh, 2000; Zhou et 
al., 2010; Abe et al., 2016). 
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Fig. 4. Scanning electron microscopy photographs of Pseudopolydora cf. kempi (Southern, 1921). A, Anterior end, dorsal view; B, 
Chaetigers 4-6, lateral view; C, Chaetiger 5, lateral view; D, Hooded hooks. Scale bars: A=1.0 mm, B=0.3 mm, C, D=0.05 mm. 


Habitat. Mud sediments in bays and estuaries (Blake and 
Woodwick, 1975), sand bank (Blake and Kudenov, 1978), 
muddy habitats (Radashevsky and Hsieh, 2000), sand flat 
from intertidal to subtidal (Zhou et al., 2010), intertidal sand 
flat and mud flat (Abe et al., 2016). In this study, the materials 
were collected from the muddy sand from intertidal to 10 m 
depth. 

Distribution. India (type locality), Australia, Canada, China, 
Japan, Korea, Mozambique, Taiwan, USA. 


ORCID 

Geon Hyeok Lee: https://orcid .org/0000-000 1-75 17-3086 
Hyun Ki Choi: https://orcid.org/0000-000 1-5877-6256 
Seong Myeong Yoon: https://orcid.org/0000-0002-3246-3021 
CONFLICTS OF INTEREST 


Seong Myeong Yoon, a contributing editor of the Animal Sys- 


166 


tematics, Evolution and Diversity, was not involved in the 
editorial evaluation or decision to publish this article. All re- 
maining authors have declared no conflicts of interest. 


ACKNOWLEDGMENTS 


This study was supported by the research funds from Chosun 
University (2018) and the National Institute of Biological 
Resources (NIBR), funded by the Ministry of Environment 
(MOE) of the Republic of Korea (NIBR 201801202). 


REFERENCES 


Abe H, Kondoh T, Sato-Okoshi W, 2016. First report of the mor- 
phology and rDNA sequences of two 672 Pseudopolydora 
species (Annelida: Spionidae) from Japan. Zoological Sci- 
ence, 33:650-658. https://doi.org/10.2108/zs160082 

Banse K, 1972. On some species of Phyllodocidae, Syllidae, 
Nephtyidae, Goniadidae, Apistobranchidae, and Spionidae 


Anim. Syst. Evol. Divers. 35(4), 161-167 


(Polychaeta) from the northeast Pacific Ocean. Pacific Sci- 
ence, 26:191-222. 

Blake JA, 1996. Family Spionidae Grube, 1850, including a re- 
view of the genera and species from California and a revision 
of the genus Polydora Bosc, 1802. In: Taxonomic atlas of the 
benthic fauna of the Santa Maria Basin and Western Santa 
Barbara, Part 3 (Eds., Blake JA, Hilbig B, Scott PV). Santa 
Barbara Museum of Natural History, Santa Barbara, CA, pp. 
81-223. 

Blake JA, Kudenov JD, 1978. The Spionidae (Polychaeta) from 
Southeastern Australia and adjacent areas with a revision of 
the genera. Memoirs of the National Museum of Victoria, 
39:171-280. 

Blake JA, Woodwick KH, 1975. Reproduction and larval de- 
velopment of Pseudopolydora paucibranchiata (Okuda) 
and Pseudopolydora kempi (Southern) (Polychaeta: Spio- 
nidae). The Biological Bulletin, 149:109-127. https://doi. 
org/10.2307/1540483 

Day JH, 1967. A monograph on the Polychaeta of southern Af- 
rica. British Museum of Natural History, Publication, 656:1- 
878. 

Delgado-Blas VH, 2008. Polydora and related genera (Polych- 
aeta: Spionidae) from the Grand Caribbean region. Jour- 
nal of Natural History, 42:1-19. https://doi.org/10.1080/ 
0022293070183 1240 

Delgado-Blas VH, Diaz-Diaz Ó, 2010. Description of two new 
species of Malacoceros and Rhynchospio spionids (Poly- 
chaeta: Spionidae) from the Grand Caribbean Region. Re- 
vista Chilena de Historia Natural, 83:249-257. https://doi. 
org/10.4067/S0716-078X20 10000200006 

Delgado-Blas VH, Diaz-Diaz Ó, 2013. Malacoceros longise- 
ta, a new species of Spionidae (Annelida: Polychaeta) from 
Venezuela. Marine Biodiversity, 43:181-187. https://doi. 
org/10.1007/s12526-013-0144-9 

Fauchald K, 1977. The Polychaete worms. Definitions and keys 
to the orders, families and genera. Nature History Museum 
of Los Angeles County Science Service, Los Angeles, CA, 
pp. 21-26. 

Hiebert TC, Butler BA, Shanks AL, 2015. Oregon estuarine in- 
vertebrates, Rudys’ illustrated guide to common species. 3rd 
ed. University of Oregon, Oregon Institute of Marine Biolo- 
gy, Charleston, OR, pp. 1-861. 

Imajima M, 1991. Spionidae (Annelida, Polychaeta) from Japan 
VI. The genera Malacoceros and Rhynchospio. Bulletin of 
the National Science Museum, Tokyo, Series A (Zoology), 
17:5-17. 

Light WJ, 1978. Spionidae (Polychaeta, Annelida). The Box- 
wood Press, Pacific Grove, CA, pp. 1-211. 

Liu JY, 2008. Checklist of marine biota of China seas. China Sci- 
ence Press, Beijing, pp. 1-1267. 

Meißner K, Bick A, Guggolz T, Götting M, 2014. Spionidae 
(Polychaeta: Canalipalpata: Spionida) from seamounts in the 
NE Atlantic. Zootaxa, 3786:201-245. https://doi.org/10.11646/ 
zootaxa.3786.3.1 


Anim. Syst. Evol. Divers. 35(4), 161-167 


Two Spionid Species from Korea 


Meißner K, Götting M, 2015. Spionidae (Annelida: ‘Polychae- 
ta’: Canalipalpata) from Lizard Island, Great Barrier Reef, 
Australia: the genera Malacoceros, Scolelepis, Spio, Micro- 
spio and Spiophanes. Zootaxa, 4019:378-413. https://doi. 
org/10.11646/zootaxa.4019.1.15 

Paik EI, 1982. Taxonomic studies on polychaetous annelids in 
Korea. Research Bulletin of the Hyosung Women’s Universi- 
ty, 24:745-913. 

Paik EI, 1989. Illustrated encyclopedia of fauna and flora of Ko- 
rea. Vol. 31. Ministry of Education Press, Seoul, pp. 452-468. 

Radashevsky VI, 2015. Spionidae (Annelida) from Lizard Island, 
Great Barrier Reef, Australia: the genera Aonides, Dipoly- 
dora, Polydorella, Prionospio, Pseudopolydora, Rhynchos- 
pio, and Tripolydora. Zootaxa, 4019:635-694. https://doi. 
org/10.11646/zootaxa.4019.1.22 

Radashevsky VI, Hsieh HL, 2000. Pseudopolydora (Polychaeta: 
Spionidae) species from Taiwan. Zoological Studies, 39:218- 
235. 

Radashevsky VI, Migotto AE, 2009. Morphology and biology of 
a new Pseudopolydora (Annelida: Spionidae) species from 
Brazil. Journal of the Marine Biological Association of 
the United Kingdom, 89:461-468. https://doi.org/10.1017/ 
$002531540800177X 

Read G, Fauchald K, 2019. World Polychaeta database. Malaco- 
ceros Quatrefages, 1843 [Internet]. World Register of Marine 
Species, Accessed 14 Oct 2019, < http://www.marinespecies. 
org/aphia.php?p=taxdetails&id=129614>. 

Sato-Okoshi W, 2000. Polydorid species (Polychaeta: Spionidae) 
in Japan, with descriptions of morphology, ecology and bur- 
row structure. 2. Non-boring species. Journal of the Marine 
Biological Association of the United Kingdom, 80:443-456. 
https://doi.org/10.1017/S00253 15499002 143 

Southern R, 1921. Polychaeta of the Chilka Lake and also of 
fresh and brackish waters in other parts of India. Memoirs of 
the Indian Museum, 5:563-659. 

Walker LM, 2011. A review of the current status of the Poly- 
dora-complex (Polychaeta: Spionidae) in Australia and a 
checklist of recorded species. Zootaxa, 2751:40-62. https:// 
doi.org/10.11646/zootaxa.275 1.1.3 

Williams JD, 2007. New records and description of four new 
species of spionids (Annelida: Polychaeta: Spionidae) from 
the Philippines: the genera Dispio, Malacoceros, Polydo- 
ra and Scolelepis, with notes on the palp ciliation patterns 
of the genus Scolelepis. Zootaxa, 1459:1-35. https://doi. 
org/10.11646/zootaxa.1459.1.1 

Zhou J, Ji WW, Li XZ, 2010. Records of Polydora complex spi- 
onids (Polychaeta: Spionidae) from China’s coastal waters, 
with emphasis on parasitic species and the description of a 
new species. Marine Fisheries, 32:1-15. 


Received June 19, 2019 
Revised September 19, 2019 
Accepted October 11, 2019 


167 


